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© Display apparatus displaying operation menu. 



© A television receiver has a system controller and 
a memory that supplies data to a display microcom- 
puter for displaying a menu of features, such as 
picture-in-picture, a broadcast satellite ree^ive mode, 
a reservation of recording mode. The displaying 
microcomputer displays the menu on a sub-screen 



portion of a cathode-ray tube. A user selects a 
feature using a remote controller and the system 
controller displays cursor that moves under user 
control, and displays non-selected items in half-tone 
brightness or a different color. 
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This invention relates generally to controlling a 
television receiver with a remote commander and, 
specifically, to controlling a television having the 
picture-in-picture feature. 

Recently television receivers are equipped with 
various functions, such as the so-called picture-in- 
picture function and the ability to preset a TV 
channel program for viewing or recording. In the 
picture-in-picture function, the overall area of the 
screen is selected as a main screen, and a portion 
of this main screen is selected as a sub-screen on 
which pictures or images of another TV channel 
are displayed. Recent television receivers also in- 
clude a built-in satellite broadcasting tuner to re- 
ceive satellite broadcasting programs. 

In addition : a recent television receiver has 
been proposed in which, after a mechanical switch 
is switched on to place it into a standby state, the 
main power to the receiver can be switched on or 
off by a remote controller. When the main power is 
switched on : each of the tuners for the VHF/UHF 
and the satellite broadcast is supplied with power 
and carries out its receiving and transmitting oper- 
ations. On the other hand, when the main power is 
switched off, the supply of the power to each of the 
tuners for VHF/UHF and for the satellite broadcast 
is de-energized, and the receiving and transmitting 
operations thereof are stopped. 

The television receiver described above also 
enables a desired reserved program to be received 
at a desired reserved time, and also can perform 
various settings such as a color adjustment setting, 
a volume adjustment setting, and the like by ma- 
nipulation of a remote controller. Desired ones of 
the above items are displayed on the screen of the 
cathode-ray tube of the television receiver, and 
then parameters for the displayed items are set. 

Also in a recent television receiver, various 
functions are improved by displaying the contents 
of operations, the operation sequences, and the 
receiving conditions for various functions in dis- 
plays called a menus. These menus are displayed 
on the sub-screen, for example, in order to simply 
utilization of these functions by a user. That is to 
say, the attempt is made to improve the man-to- 
machine interface function. 

When the operation of the menu display is 
performed by a user, the setting items with regard 
to the plural functions provided by the television 
receiver are first displayed on the sub-screen. A 
selection is then made of one of these plural set- 
ting items by employing a cursor moved by opera- 
tion of the remote controller, and new setting items, 
for example, the contents of operation and se- 
quence of operation, are displayed. Next, when the 
user wants to register a recording reservation of a 
desired TV program for example, the recording 
start and stop times and the channel number are 
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set by the user. 

To confirm the contents of the selected setting 
items by the user, when one of the plural setting 
items is selected, the color of this selected item is 
5 changed, blinked, and high-lighted. Nevertheless, 
the color changing, blanking, and high-lighting of 
these known television receivers does not make it 
easy for the user to confirm the selected oper- 
ations. 

io Another proposed television apparatus displays 

only selected items without other setting items, but 
it is nevertheless necessary for the receiver to 
prepare an image for displaying all items in order 
to display only selected items. This results in the 

75 drawback that a large amount of memory capacity 
is needed for displaying a menu. 

Simplification of operation of recent television 
receivers is also desired. One proposal for such 
simplification, is to display a sequence of a menu 

20 on the screen, select the desired item by a moving 
cursor, and display the selected item for parameter 
setting. But in this menu setting method, particu- 
larly when moving the cursor on the screen by a 
remote controller, the cursor is frequently moved 

25 incorrectly, because of differences in the timing of 
transmission of operation data from the remote 
controller to the television and the timing of the 
scanning screen of the menu. Moreover, when the 
reserving operation is performed, if the user per- 

30 forms another operation, there is the possibility of 
mistake, for example, the undesired deletion of a 
parameter. 

Accordingly, it is an object of the present in- 
vention to provide a television receiver that over- 
35 comes the above draw-backs inherent in previously 
proposed receivers. 

According to one aspect of the present inven- 
tion, a television receiver can support many fea- 
tures without losing ease of operation, and provides 
40 a very easy-to-see-display. For example, the menu 
is in common with many items of operations and 
only a small amount of memory capacity is need- 
ed. It then becomes easy to select an item by 
moving the cursor, and it is easy for the user to 
45 recognize which item is selected and operated 
correctly, and to prevent mistakes in erroneously 
changing parameters. 

The present invention will be further described 
in the following detailed description of illustrative 
so embodiments thereof, to be read in connection with 
the accompanying drawings, in which like refer- 
ence numerals represent the same or similar ele- 
ments, and in which:- 

Fig. 1 is a block diagram of a television receiver 
55 comprising a VHF/UHF tuner, a BS tuner, a 
signal selector, and a controller formed by a 
microcomputer according to an embodiment of 
the present invention; 
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Fig. 2 is block diagram of a television receiver 
according to another embodiment of this inven- 
tion that receives a control signal from a remote 
controller for moving a cursor relative to a menu 
on the screen of the receiver; 
Fig. 3 is a plan view of a remote controller for 
use with the television receivers of Figs. 1 and 
2; 

Fig. 4 consists of images showing a main 
screen and a sub-screen on the cathode-ray 
tube of the receivers of Figs. 1 and 2; 
Fig. 5 is a view of a menu display on a screen 
of the television receivers of Figs. 1 and 2; 
Fig. 6 consists of views of other menu displays 
on a screen of the television and showing half- 
tones and a cursor; 

Fig. 7 is a schematic of a circuit of the television 
receiver of Figs. 1 and 2 for controlling the 
display on the sub-screen; 

Fig. 8 is a view of another menu showing a main 
menu and a hierarchy thereof; 
Fig. 9 is a view of another menu showing an n th 
hierarchy thereof; 

Fig. 10 is a flow chart of a method of moving a 
cursor of the television screen according to this 
invention; 

Fig. 11 is flow chart of method of a moving a 
cursor for selecting an item on the screen; 
Fig. 12 is a flow chart of a method for changing 
the color of a displayed menu; 
Fig. 13 is view of a display operation for reserv- 
ing or confirming timer operation and recording; 
Fig. 14 is a flow chart of a method for selecting 
the menu on the sub-screen of the television 
receiver of Figs. 1 and 2; 

Figs. 15 and 16 are views showing displaying 
the menu when color changing of a selected, 
displayed item; and 

Figs. 17 and 18 are views showing displaying 
the menu when a half-tone color display at the 
item of not being selected is not available. 

Fig. 1 is a block diagram of a television re- 
ceiver according to an embodiment of this inven- 
tion including a VHF/UHF receiving section for re- 
ceiving NTSC color television signals and sound 
signals, and a receiving section for receiving sig- 
nals from a broadcast satellite (BS) or from a 
communication satellite (CS). A control section 
controls and selects signals and a sound section 
reproduces the sound at a loudspeaker. 

In the VHF/UHF receiver 12, to which a Yagi 
antenna 11 is connected, the desired channel from 
the VHF/UHF band is selected and the color video 
signal and audio sound signal are produced. 

The satellite broadcast receiver is connected to 
a parabola antenna 21 that receives the 12 GHz 
signal broadcast by the satellite, and the received 
signal is converted in frequency to a 1 GHZ signal 
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using a BS converter 22. The converted signal is 
fed to a broadcast satellite tuner 23 that selects the 
desired channel, performs automatic gain control 
(AGC), IF amplitude, FM demodulation, de-empha- 

s sis, and reduction of an energy dispersal signal. 
The BS tuner 23 reproduces the video signal and 
audio signal modulated by pulse shift keying (PSK) 
and pulse code modulation (PCM). When the A 
mode of BS broadcast is received, the BS tuner 23 

io reproduces four channels of PCM sound signals, 
and when the B mode is received, the BS tuner 23 
reproduces two channels of PCM signals. A PSK 
demodulator 25 demodulates the signal and also 
detects the scrambling state of the signal, and a 

75 digital to analog (D/A) converter 26 converts the 
PCM digital audio signal from the PSK demodulator 
25 to an analog sound signal. A level detector 27 
detects the level of the received signal at the BS 
antenna 21 by detecting the output signal of the BS 

20 tuner 23 in the 8 MHz band. The tuned signal 
output from the BS tuner 23 is also fed to output 
terminals 28a, 28b, and 28c to external decoders. 
The BS tuner 23 is also connected to an input 
terminal 28d for receiving keyed AFC pulse from 

25 the MUSE signal. 

The BS receiving section including the BS tun- 
er 23 selects the desired channel and supplies the 
signal to the output terminals when the received 
signal is scrambled or when it is a MUSE format 

30 signal. If the received signal is some other sort of 
signal, it does signal processing as if it was an 
NTSC signal and changes over the sound signal to 
two channels corresponding to the video signal or 
the sound signal to two channels not corresponding 

35 to the video signal, respectively. 

A MUSE down converter 51 can be connected 
for use in receiving a MUSE format signal (multiple 
sub-Nyquist encoding) to reproduce an HDTV sig- 
nal. This HDTV signal is a TCI luminance and 

40 chrominance signal and a PCM sound signal. A 
Japanese Satellite Broadcast (JSB) decoder 52 can 
be connected for decoding a JSB scrambled 
broadcasting signal, and a communications satellite 
(CS) decoder can be connected for decoding a 

45 scrambled signal broadcast by a communications 
satellite. 

The respective signals at output terminals 31a, 
31b, 3lc, 31d, 3le, and 3lf from the MUSE down 
converter 51 , JSB decoder 52, and CS decoder 53, 

so as well as outputs from the VHF/UHF tuner 12 and 
the video processing circuit 24 are selected for 
display by an audio-video (AV) switch 32. The AV 
switch 32 also selects audio signals from the 
VHF/UHF tuner 12, the D/A converter 26, the 

55 MUSE down converter 51, the JSB decoder 52, 
and the CS decoder 53. A video processing circuit 
33 processes the color television signal selected 
by the AV switch 32 to an RGB signal for display. 

3 
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A picture-in-picture circuit 34 performs the neces- 
sary picture-in-picture processing in the well-known 
manner. An RGB switch switches the RGB signals 
from the picture-in-picture circuit 34 in response to 
a signal from the control section. A cathode-ray 
tube 36 displays the images of the selected signal, 
and an audio processing circuit 37 processes the 
audio to provide tone control and the like for re- 
production over a loudspeaker 38. Output terminals 
31 g, 31 h supply audio and video signals to an 
optional VTR 70 for recording. Similarly, input ter- 
minals 31 i, 31 j receive video and audio signals 
from the optional VTR 70 for playback. 

The video processing circuit 33 supplies the 
video signal to the cathode-ray tube 36 for display- 
ing and the audio processing circuit 37 supplies 
the audio signal to the loudspeaker 38. When the 
signal of selected channel is scrambled, these cir- 
cuits operate for displaying and reproducing the 
unscrambled video and audio signals from the JSB 
decoder 52, for example. These terminals supply 
the color television signal and the audio signal 
selected by the AV switch 32 to the VTR 70 and, if 
necessary, for displaying picture-in-picture, the 
menu of operation, and the contents of the many 
functions and settings. 

The system controller 41 controls the outputs 
based on the detected scrambled state of the PCM 
sound signal from the PSK demodulator 25 and on 
the state of the color television signal from video 
processing circuit 33. A memory 42 stores the 
control program and other operating settings set by 
the user. A BS microcomputer 43 controls the 
channel selection of the BS tuner 23. A digital-to- 
analog (D/A) converter 44 converts data from the 
system controller 41 to analog signals for control- 
ling the volume of the reproduced sound. The 
display microcomputer 45 controls a menu display 
based on data from the system controller 41. A 
receiver 47 receives infrared radiation control sig- 
nals from the remote controller 60. The system 
controller 41, the video processing circuit 33, the 
picture-in-picture circuit 34, the audio processing 
circuit 37, and the memory 42 are connected to 
each other by an l 2 C bus. 

In the similar television receiver of Fig. 2, an 
antenna 11 receives a VHF/UHF television signal 
and supplies it to the tuner 12. Tuner 12 is used to 
select the desired channel in response to a control 
signal from a controller 41 formed of a microcom- 
puter that includes a video RAM, a ROM, and an 
additional RAM, all of which are internal. The con- 
troller 41 supplies control signals based on channel 
information signals supplied from a control panel 
18 and from a remote controller 420 through a 
receiver 419. The controller 41 also memorizes 
parameters set by the user in a ROM 417 and 
performs many other operations synchronized by 
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an oscillation signal from an oscillator 416a. 

The tuner 12 changes the frequency of the 
television signal to the IF signal frequencies, 58.75 
MHz in the video and 54.25 MHz in the audio, 

s respectively. These IF signals are amplified, de- 
tected, auto-gain controlled, and then supplied to 
the AV switch 32. The AV switch 32 supplies video 
and audio signals from an input terminal group 31 , 
the tuner 12, and a BS receiver 422 to the video 

70 processing circuit 33 and to the audio processing 
circuit 37 under control of a signal from the control- 
ler 41 . 

The VTR 70 is connected to the input terminal 
group 31 and to the output terminal group 31 ' for 

is both video and audio signals. 

The video processing circuit 33 separates the 
chrominance signal from the composite video sig- 
nal and generates a color difference signal. The 
video processing circuit 33 then generates RGB 

20 signals and supplies these signals to the cathode- 
ray tube 36. The video processing circuit 33 also 
generates deflection signals for vertical and hori- 
zontal deflection fed to vertical and horizontal de- 
flection coils not forming a part of the present 

25 invention. The video processing circuit 33 also sup- 
plies the RGB signals for displaying control char- 
acters on the cathode-ray tube 36 under the control 
of the controller 41. An audio processing circuit 37 
processes the audio signals and supplies them to 

30 the loudspeaker 38. 

BS receiver 422 receives the satellite broad- 
cast signal, for example, a 12 GHz signal, through 
a parabola antenna 21. The BS receiver 422 re- 
ceives the FM TV signal and changes the fre- 

35 quency to the 1 GHz intermediate frequency (IF). 
The BS tuner 23 selects the band of the IF signal 
in response to control signals from the controller 41 
as determined by the control panel 418 or the 
remote controller 420 and FM demodulates and 

40 supplies the demodulated signal to a video pro- 
cessing circuit 24 and to an audio processing cir- 
cuit 25, respectively. 

Video processing circuit 24 processes the FM 
video signal and supplies a demodulated signal to 

45 the AV switch 32. The audio processing circuit 25 
demodulates and converts to analog the 4-phase 
DPSK audio signal and feeds the processed audio 
signal to the AV selector switch 32. A power supply 
421 energizes the main portion 410 of the televi- 

50 sion receiver and the BS receiver section 422. The 
power supply 421 is connected by a plug 424 to a 
source of AC power. This power supply 421 sup- 
plies power to the system. When a switch 415 
connected to the microcomputer 41 is operated the 

55 microcomputer 41 is energized by power converted 
by a transformer 425 and placed in stand-by. In the 
case of watching TV or recording signals by a 
VTR, the user operates switches on the control 

4 



7 



EP 0 536 901 A2 



8 



panel 418 or on a remote controller 420. By push- 
ing power key 420a on remote controller 420 an 
infra-red signal is received through receiving unit 
419 and fed to the microcomputer 41 to control the 
power supply 421 . By pushing change input key 
420b, the AV selector switch 32 selects an input 
signal from the tuner 12, the BS tuner 23, or from 
the input terminal group 31 under control of the 
microcomputer 41 . Each stroke of the change input 
key 420b sequentially changes the outputs of the 
video and audio on the cathode-ray tube 36 and 
the speaker 38. By pushing channel changing key 
420c, if the + key is pushed then the channel 
number increases and if the - key is pushed then 
the channel number is decreased. The channel 
number signal is also supplied to the microcom- 
puter 41. Tuner 12 and BS tuner 23 select the 
channel and the desired image of signal is dis- 
played on the screen of the cathode-ray tube 36 by 
using the channel changing key 420c. When op- 
erating the volume key 420d, if the + key is 
pushed then the sound volume increases and if the 
- key is pushed then the sound volume decreases. 
By pushing the menu key 420e, menu data is 
written into the video RAM in the microcomputer 
41 and this data is read out and supplied to the 
cathode-ray tube 36 through video processing cir- 
cuit 33 as RGB signals, and the menu is displayed. 
This data in the video RAM is read from a ROM 
that is also a part of the microcomputer 41. 

Fig. 3 shows the configuration of the keys of 
the remote commander 60 shown in Fig. 1. Menu 
switch 61 displays the menu on the sub-screen of 
the cathode-ray tube 36. Cursor switches 62, 63 
move the cursor left to right or top to bottom on the 
screen for selecting one of the items of the menu. 
Decision switch 64 selects the item indicated by 
the cursor. Power switch 65 operates the power 
supply of the television set. Input changing switch- 
es 66, 67, 68 select the input source for display. 
Numerical keys 69 change the channel numbers. 
Thus, the remote controller 60 selects a channel 
desired by the user and selects a color television 
signal from the video processing circuit 24 by 
operating the AV switch 32, and displays the image 
on the cathode-ray tube 36. The remote controller 
selects a sound signal from the D/A converter 26 
by operating the AV switch 32 and outputs the 
sound through speaker 38. For example, in mode 
A, the television sound or an independent sound is 
selected and in mode B it selects the television 
sound. The received video signal is supplied to the 
JSB decoder 52 if the PCM sound channel is 
determined to be scrambled. The signal decoded 
by the JSB decoder 52 is then fed through the AV 
selection switch 32 and displayed on the cathode- 
ray tube 36 and the sound is reproduced by the 
speaker 38. When the received signal is not scram- 



<EP 053690 1A2 J _> 



bled it is supplied directly to the CRT and the 
speaker and not through the JSB decoder 52. If the 
independent sound mode is selected and the user 
selects a blank picture mode, the control section 

5 controls the power supply to interrupt power to the 
video processing circuit 33 and the cathode-ray 
tube 36, and to provide power to the BS converter 
22, the BS tuner 23, the PSK demodulator 25, the 
D/A converter 26, the audio processing circuit 37, 

10 and the system controller 41. 

If the user sets the channel reservation mode 
to avoid failing to view or record a program by later 
selecting an undesired channel, the control section 
selects the predetermined BS channel, and outputs 

75 color video signal and sound signal to the VCR 70 
through the output terminals 31 g, 31 h respectively 
and inhibits channel selection if the user sub- 
seguently tries to change the channel, for example, 
by operating the remote controller 60. 

20 If the user operates the remote controller 60 to 

display the menu on the screen, the control section 
controls the display microcomputer 45 for display- 
ing a sequence for recording a BS signal, for 
example, in the sub-screen. If the user operates the 

25 remote controller 60 to perform the picture-in-pic- 
ture mode, the control section controls the AV 
switch 32, and the picture-in-picture circuit 34 for 
displaying the BS program on the main screen and 
a VHF/UHF TV program in the sub-screen, for 

30 example. More specifically, when the user sets the 
channel number for viewing a VHF/UHF television 
broadcast by using the numerical keys 69 of the 
remote controller 60, the system controller 41 re- 
ceives the channel number signal from the remote 

35 controller 60, controls the VHF/UHF tuner 12 to 
selects the set channel, and controls switches 32a, 
32c for selecting the video and audio signals from 
the tuner 12, respectively. The video processing 
circuit 33 supplies the RGB signal converted from 

40 the color video signal fed by switch 32a to the 
cathode-ray tube 36. The audio processing circuit 
37 supplies the audio signal to the speaker 38 with 
suitable processing, such as tone control. Thus, the 
user can watch the desired program on the 

45 VHF/UHF band. 

For confirming the contents of the operations 
set by the user, the system controller 41 supplies 
channel number data to the display microcomputer 
45 through the l 2 C bus. The display microcomputer 

so 45 supplies an RGB signal, for displaying the chan- 
nel number at the upper-right edge on the screen, 
for example, to the video processing circuit 33 
through the RGB switch 35. The video processing 
circuit 33 superimposes the RGB channel number 

55 onto the image of the broadcast program of the 
VHF/UHF band. 

When the user sets the BS channel by using 
the remote controller 60, the system controller 41 

5 



9 



EP 0 536 901 A2 



10 



receives a control signal from the remote controller 
60, controls the BS tuner 23 to select the BS 
channel, and detects whether the received program 
is an NTSC or hi-vision (HDTV) signal based on the 
state of synchronization of the PCM sound signal 
from the PSK demodulator 25 or based on the 
signal level at the level detection circuit 27. If an 
NTSC signal is detected, the system controller 41 
controls the AV switch 32 to select the signal from 
the video processing circuit 24 and the signal from 
the D/A converter 26. If a hi-vision signal is de- 
tected, the system controller 41 controls the AV 
switch 32 to select the signal from the MUSE down 
converter 51 . 

In the normal mode; the analog sound signal is 
converted to a PCM signal and modulated by PSK, 
and then frequency division multiplexed. In the hi- 
vision mode, the sound signal is converted to spe- 
cial differential PCM signal and TCI modulated in 
the period of the vertical synchronization signal. 
The system controller 41 detects that the signal is 
an NTSC signal if the received level at the level 
detection circuit 27 is high and it detects the syn- 
chronization signal of the PCM sound signal. It is 
decided that the received signal is a hi-vision sig- 
nal if the received level is high and the synchro- 
nization is unlocked. Detection of a normal signal 
or hi-vision signal is also made based on the pres- 
ence of a keyed AFC pulse supplied by MUSE 
down converter 51 to the BS tuner 23 through the 
input terminal 28d. 

The selected color video signal is supplied to 
the video processing circuit 33, and the selected 
audio signal is supplied to the audio processing 
circuit 37, so that the user can watch each channel 
by only the desired setting channel in spite of the 
kind of BS program mode. 

When the user operates the remote controller 
60 for displaying VHF/UHF program on the sub- 
screen at the time of watching a BS program, the 
system controller 41 receives a control signal cor- 
responding to the picture-in-picture operation from 
the remote controller 60, controls the VHF/UHF 
tuner 12 for selecting the set channel, and controls 
the switch 32b for selecting the color video signal 
from the VHF/UHF tuner 12. The selected color 
video signal is supplied to the picture-in-picture 
circuit and converted to the RGB signal and sup- 
plied as a signal for the sub-screen to the video 
processing circuit 33 through the RGB switch 35. In 
this way, the user can watch a BS program on the 
main screen and a VHF/UHF program on the sub 
screen. 

If the user sets the channel to a scrambled 
channel of the BS, the system controller 41 detects 
the scrambled state of the program based on a 
state of the PCM sound signal from PSK de- 
modulator 25 and selects color video signal from 
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the video processing circuit 24 and sound signal 
from the D/A converter 26, if the program is not 
scrambled. When the program is scrambled, it se- 
lects the color video and audio signal from the JSB 

5 decoder 52. When the user wants to listen to the 
sound of the independent sound program, if the 
sound signal of the television is scrambled, it se- 
lects the independent sound signal from the JSB 
decoder 52, and if the sound signal of the televi- 

io sion is not scrambled, it selects the independent 
sound signal from the D/A converter 26. The num- 
ber of combinations of scrambled and not scram- 
bled programs is four, because there are scram- 
bled and not scrambled states in the television 

75 sound signal (the same as video signal), and there 
are scrambled and not scrambled states in the 
independent sound signal. When the television 
sound signal is selected, the system controller 41 
performs control based on the scrambled state of 

20 the television sound signal, and the user can watch 
both scrambled and non-scrambled programs with- 
out manually changing the mode. When the in- 
dependent sound signal is selected, the system 
controller 41 performs control based on the scram- 

25 bled state of the television sound signal and the 
independent should signal, and the user can listen 
in each case without manually changing the mode. 

If the video signal is not scrambled, or if the 
video signal is scrambled and the non-display pic- 

30 ture mode is selected, the signal path is not thor- 
ough the JSB decoder 52, so the sound quality is 
not damaged by passing through many circuits. 
The decision as to whether the program is scram- 
bled or not is based on the 12th bit of a group of 

35 control bits of the PCM sound signal that shows the 
state of scramble of the video signal. 

When the user sets a channel in the CS broad- 
casting system by using the remote controller 60 
for listening to a music program, for example, the 

40 system controller 41 receives the control signal 
from the remote controller 60, controls the BS 
tuner 23 to select the set channel, and detects 
whether it is scrambled or not based on the state 
of the PCM sound signal from the PSK demodula- 

45 tor 25. If the not scrambled state is detected, the 
AV switch 32 is controlled to select a sound signal 
from the D/A converter 26. On the contrary, if a 
scrambled signal is detected, the AV switch 32 is 
controlled to select the sound signal output from 

so the CS decoder 53. The sound signal of a non- 
scrambled program is converted to PCM signal and 
PSK duplex frequency modulated, and the sound 
signal of a scrambled program is first scrambled, 
PCM converted, and then PSK duplex modulated. 

55 The system controller 41 detects the scrambled or 
nonscrambled states based on the 8th bit of a 
range of bits from the PSK demodulator 25. The 
selected sound signal is supplied to the audio 

6 
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processing circuit 37, and the user can listen to the 
desired program without noticing whether the pro- 
gram is scrambled or not. According to this inven- 
tion, the mode conversion of a scrambled or non- 
scrambled signal is not only enabled automatically 
as described but also permits manual selection 
using the remote controller 60. 

When the user presses the menu switch 61 of 
the remote controller 60, the system controller 41 
receives a control signal for displaying the main 
menu relating to each functional setting, and sup- 
plies corresponding data to the display microcom- 
puter 45 for displaying the main menu. The char- 
acters used for displaying the main menu can be 
stored in the memory 42 and output onto the l 2 C 
bus. The display microcomputer 45 displays the 
main menu on the sub-screen 36b, which is a part 
of the main screen 36a of the face of the cathode- 
ray tube 36 shown in Fig. 4b, based on this data 
from memory 42. 

Fig. 5 shows the main menu display including 
a display setting parameter 36bi of the sub screen 
in the picture-in-picture operation, a parameter 
36b2 for setting picture and sound qualities, a 
parameter 36b3 for changing over the sound in the 
BS receiving mode, a parameter 36b* for setting 
the recording reservation, a parameter 36bsfor set- 
ting the change-over of a bilingual sound mode, 
and a cursor 36bo- The display microcomputer 45 
supplies an RGB signal for displaying the setting 
parameters and cursor to the video processing 
circuit 33 through the RGB switch 35. 

The video processing circuit 33 converts the 
color video signal at the AV switch 32 to the RGB 
signal, switches this RGB signal and the RGB 
signal from the RGB switch 35, displays the picture 
based on the signal from the AV switch 32a on the 
main screen 36a and displays the picture based on 
the RGB signal from the RGB switch 35 on the sub 
screen 36b, as shown in Fig. 4b. 

The user can move the cursor 36bo by pushing 
cursor switches 62, 63 of the remote controller 60 
while watching the displayed menu. If the user 
pushes the enter switch 64, the setting parameter 
pointed to by the cursor 36bo is selected, and a 
new menu is displayed corresponding to the se- 
lected parameter. 

When the user selects from the main menu of 
Fig. 5 the sub-screen parameter 36bt, two sub 
screens 36b, 36c are displayed at the same time at 
the lower part of the main screen 36a, as shown in 
Fig. 4C. A color video signal from one of the video 
processing circuit 24 or the VTR 70 is selected by 
the switch 32b of the AV switch 32, and the se- 
lected picture is displayed on the sub-screen 36c. 

The sub-screen menu is displayed on sub- 
screen 36c and as shown in Fig. 6a includes menu 
item 36bn for returning sub-screen display to the 



main menu, item 36bi2 for setting the source of 
the display on sub-screen 36c, item 36bi3 for 
setting the course channel, item 36bi* for setting 
the sound volume corresponding to the picture in 

5 sub-screen 36c at the earphone output terminal, 
item 36bis for swapping the pictures in the main 
screen 36a and the sub-screen 36c, item 36bi& for 
setting the position of the sub-screen 36c on the 
main screen 36a, item 36bw for setting the size of 

10 the sub-screen 36c, and a cursor 36bio- As a 
result, the user can set new parameters of the sub 
screen 36c, while confirming the displayed picture 
on the sub-screen 36c. For example, when the user 
elects to swap the main and sub screen displays 

75 by selecting item 36bis using the cursor switches 
62, 63 and the enter switch 64, the system control- 
ler 41 swaps the images of the main screen 36a 
and the sub-screen 36c, controls the AV switch 32, 
and stores setting parameter in the memory 42. 

20 The system controller 41 dims all other items 

being displayed except the selected setting param- 
eter. This is the so-called half-tone and in the 
example of Fig. 6b all items except item 36bis are 
shown dimmed by the dotted background. The 

25 data for dimming is sent by controller 41 to the 
display microcomputer 45 by the l 2 C bus. The 
display microcomputer 45 controls the reduced 
RGB signal levels of all items except the swap item 
36bis to the video processing circuit 33 through 

30 the RGB switch 35. 

An embodiment for accomplishing this display 
dimming is shown in Fig. 7. The circuit for varying 
the output level of the display microcomputer 45 
comprises resistors for DC bias 81 R, 82R, resistors 

35 for matching output impedance 83R, 84R, and a 
resistor for varying the output level 85R. Resistors 
81 R, 82R are connected in series between a power 
source and ground. Resistors 83R, 84R are con- 
nected in series between the output of the red (R) 

40 signal of the display microcomputer 45 and an 
output terminal 86R. Resistor 85 R is connected to 
a point between a signal output I of the display 
microcomputer 45 and output terminal 86R. When 
the dimmer mode is generated, the display micro- 

45 computer 45 shifts the level of signal I to low. 
Normally, the level of that signal I is high or open 
circuited. As a result, the level of the R signal 
supplied to the RGB switch 35 through the output 
terminal 86R is reduced. The blue (B) and green 

so (G) signals are controlled the same as the R signal, 
and level controlled RGB signals are supplied to 
the video processing circuit 33. After that all items 
except the swap item 36bis, for example, are 
dimmed, and the user can confirm the selected 

55 setting item easily. 

In this sub-screen menu, if the user tries to set 
the source of the sub-screen 36c display to the 
VTR 70, it is impossible to change the channel of 
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the sub-screen 36c to the VTR 70, because there 
is no definition of the channel when the VTR 70 is 
reproduced. As shown in Fig. 6c, after selecting the 
source to be VTR 70, the display for the channel 
setting item 36bi3 is dimmed, so the user can 
easily recognize that this item is not suitable to 
select. Thus, the memory 42 need not memorize 
new menu data after selecting VTR 70 as the 
source and, because only one menu data is used 
in common with plural states of the system, the 
required capacity of the memory 42 is minimized. 

Another menu is shown in Fig. 8 and will be 
described in connection with the television receiver 
of Fig. 2. When the user pushes the menu key 
420e of the remote controller 420, the menu picture 
shown in Fig. 8 is displayed on the screen of the 
cathode-ray tube 36, The selection and decision 
roller 420f is used to move a cursor m3 when the 
menu is displayed on the screen of the cathode-ray 
tube 36. By rotating this roller 420f in one direction 
or the other, the cursor m3 is moved at the left of 
symbols ml having legends m2 } and the selected 
item m2 is entered by depressing roller 420f and 
closing internal switch contacts. 

When item m2 is selected from the menu and 
entered a so-called nth layer of hierarchy is dis- 
played on the screen, as shown in Fig. 9. This 
means that the selected item is placed at the head 
of the menu, so that when that main menu is 
revisited it makes it easy for the user to remember 
the item most recently selected. By moving roller 
420f, the desired item m2 is selected by pushing 
420f the desired item nn2 is entered based on the 
menu of Fig. 8. A sub-menu is then displayed and 
utilized and following that the menu in Fig. 9 is 
displayed. Parameter data of each item set by this 
process are memorized at ROM 417, which may 
be embodied as an EEPROM. If the user wants to 
stop the display the menu key 420e is pushed, and 
the system controller 41 stops sending menu data 
to the display. By providing control of the menu 
display in this way the selected item of the menu 
may also be displayed as a different color. 

An operational flow chart of the method for 
moving cursor m3 in the menu by the remote 
controller 420, is shown in Fig. 10. In Fig. 10, at 
step 100 it is determined whether the cursor coun- 
ter internal to the microcomputer 45 has been 
altered. If so the method proceeds to step 110, if 
not, it reverts to step 100 again. In that regard, by 
rolling roller 420f of the remote controller 420, 45 
msec, pulses are supplied to the system controller 
41 through the receiver 419. At step 110, if the 
moving direction is downward then the method 
proceeds to step 120, otherwise the method pro- 
ceeds to step 130. At the step 120, if the difference 
in the value of cursor counter and a register used 
to determine if the cursor counter was altered is 
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greater than two, then the method proceeds to step 
140, otherwise the method proceeds to step 100. 
At step 130, if the difference in the value of the 
cursor counter and the register is greater than two, 

5 then the method proceeds to step 150, otherwise 
go to step 100. At step 140, the cursor counter is 
incremented by one and this value is stored in the 
register, and the method reverts back to step 100. 
At step 150, cursor counter is decreased by one 

io and this value is stored in the register, and the 
method reverts back to step 100. Thus, by each 
rolling of the roller 420f of the remote controller 
420, the cursor m3 is moved step by step cor- 
rectly. 

75 Fig. 11 is a flow chart showing the method of 

changing the color of a selected item from the 
color of other, unselected items. As shown in rela- 
tion to Fig. 8,, the item relating to picture/sound 
quality m2 is selected by the roller 420f and en- 

20 tered by pushing roller 420f. According to the 
present invention it is provided that only this item 
m2 and its corresponding symbol ml are displayed 
in white, for example, whereas all other items of 
m2 and ml are displayed by a gray color, for 

25 example. At the first step 210 it is determined if the 
roller 420f of the remote controller 420 is pushed. If 
so, the method proceeds to step 220, otherwise it 
goes to step 230. At step 220 zero is set into a line 
or row counter, and the method proceeds to step 

30 230. At step 230 the item of the menu that cor- 
responds to the value in the line counter is dis- 
played. That is, in the Fig. 8 menu m the selected 
item is displayed as a white color and the unselec- 
ted items are displayed as a gray color. This 

35 sequence is performed by changing the RGB data 
of the video RAM of the system controller 41. At 
step 240, the row counter is incremented and pro- 
ceeds to step 250. At step 250, the value of the 
row counter is checked and if selected item m2 of 

40 the menu m is the lowest row, then the method 
proceeds to step 260, otherwise it reverts to step 
210. At step 260, zero is loaded into or set in the 
row counter the same as in step 220, and the 
method proceeds to step 210 again. When roller 

45 420f is not pushed, legend m2 and symbol ml are 
checked row by row with 16.7 msec pulses and the 
RGB data is rewritten into the video RAM. When 
the last row is reached, the first row of RGB data is 
rewritten into the video RAM by loading zero into 

so the row counter. When roller 420f is pushed, the 
row counter is forced to load zero and the first row 
of the video RAM is rewritten, in spite of not being 
the first row of row counter. 

In Fig. 13 a reservation screen is shown that is 

55 also able to be displayed by operation of the 
remote controller 420 and roller 420f. When the 
reservation screen is displayed, the item m2 f that 
is currently being executed is displayed in white 
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whereas all other items are displayed by different 
color from m2\ for example, gray. The flow chart 
for accomplishing this is shown in Fig. 12, in which 
in step 310 it is determined if it is the reservation 
screen being displayed, if so, then the method 
proceeds to step 320, otherwise it to goes step 
330. At step 320, it is determined whether there is 
an item currently being executed. If so, the method 
proceeds to step 340, otherwise it goes to step 
350. At step 330 other operations are performed 
and the method reverts to step 310 again. At step 
340 the RGB data in the video RAM relating to the 
currently executed item m2' are changed, and the 
method starts over again. At step 350, because 
there is no currently selected item the video RAM 
is rewritten so that all items are of same color, and 
the method returns to step 310. 

The method for changing the main and sub- 
menu picture is represented in Fig. 14, in which in 
step ST1 the system controller 41 decides whether 
there is a sub-screen menu or not on the sub- 
screen 36b. If there is, then the method proceeds 
to step ST5, otherwise step ST2 is next. At step 
ST2, it is determined if the sub-screen item 36b1 
was selected at the main menu, and if so, then go 
to step ST3, otherwise go to step ST1 . At step ST3 
the system controller 41 controls the display micro- 
computer 45 to the display sub-screen menu on 
the sub-screen 36b and the method proceeds to 
ST4 at which time the picture image is displayed 
on the sub-screen 36c. At step ST5, it is deter- 
mined if item 36bl is selected on the main menu, 
and if so then go to step ST6, otherwise go to step 
ST1. At step ST6, the system controller 41 controls 
the picture-in-picture circuit 34 to erase sub-screen 
36c and the method proceeds to step ST7. At step 
ST7, the system controller 41 displays the main 
menu on the sub-screen 36b and returns to step 
ST1. That is the screen swap operation. 

In Fig. 15a, if BS setting item 36b3 is selected 
from main menu of Fig. 5, items 36b3i, 36b32, 
36b 3 3, 36b 3 4, 36b 3 5, 36b 3 e, and 36b 3 7 are dis- 
played on the screen, along with the cursor 36b3o- 
In this BS setting mode, the input prohibited items 
are as follows, sound selection item 36032 in the B 
mode, the antenna level item 36b36 except during 
BS receiving, and decoder input change over item 
36b37. When the B mode is received, the display 
microcomputer 45 operates to dim sound change- 
over item 36b32, as shown by the dotted back- 
ground in Fig. 15b. 

When timer item 36b4 is selected on the main 
menu of Fig. 5, there are many items displayed as 
shown in Fig. 16a comprising the timer menu, such 
items are shown at 36b*i, 36b+2, 36b43, 36b 4 4, 
36b45, 36b46, 36b*7, and 36b*s in Fig. 16a, along 
with cursor 36b4o. 
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The user selects the desired items using the 
cursor switches 62, 63 and the enter switch 64 of 
the remote controller 60, while watching the timer 
menu on the sub screen 36b. For example, when 

5 the user moves the cursor 36b4o to the sleep item 
36b4 2 and pushes the enter key 64, the display 
microcomputer 45 operates to dim all items except 
the selected sleep item 36b4-2, and the system 
controller 41 starts a time count and shuts down 

70 the power after a predetermined time period has 
elapsed. 

There are many prohibited items in this time 
menu shown in Fig. 16a, for example, a recording 
start time for BS recording reservation item 36b+4, 

75 a BS recording reservation item 36b* 4 unless sev- 
eral required parameters have been set, a program 
reservation item 36b 4 & unless several required pa- 
rameters corresponding to program reservation set- 
ting item 36b* 5 have been set. When the prerequi- 

20 site parameters corresponding to program reserva- 
tion setting item 36b4 5 are not entered, the display 
microcomputer 45 controls to dim the program 
reservation item 36b 4 6, as shown by the dotted 
background in Fig. 16b. 

25 When the user selects the miscellaneous set- 

ting item 36b5 in the main menu of Fig. 5, the 
miscellaneous setting menu 1 or the miscellaneous 
setting menu 2 are displayed alternatively on the 
sub-screen 36b. In this miscellaneous setting menu 

30 1, as shown in Fig. 17a, there are displayed items 
36b 5 i, 36b 5 2, 36bs3, 36b 5 4, 36b 5 5, 36bs6, and 
36b 5 7, along with cursor 36bso- The user selects 
the desired item by using the cursor switches 62, 
63 and the enter switch 54 of the remote controller 

35 60, while watching the miscellaneous setting menu 
1 displayed on the sub-screen 36b. For example, 
when the user moves the cursor 36bso to bilingual 
sound item 36bs3 and pushes the enter switch 64, 
the display micro-computer 45 operates to dim all 

40 setting items except the selected bilingual item 
36b5 3, and the system controller 41 controls the 
audio processing circuit 37 for transmitting the se- 
lected main or sub-sound to the speaker 38. 

In the miscellaneous setting menu 2, as shown 

45 in Fig. 18a, there are displayed items 36b6i, 36b&2, 
36b&3, 36b&4, 36b6 5, 36b&&, and 36b& 7 , along with 
cursor 36b5o. The user selects the desired item by 
using the cursor switches 62, 63 and the enter 
switch 64 of the remote controller 60, while watch- 
50 ing the miscellaneous setting menu 2 displayed on 
the sub-screen 36b. For example, when the user 
moves cursor 36b6o to a remote control signal 
receiving confirmation sound item 36b67 and 
pushes the enter switch 64, the display micro com- 

55 puter 45 operates to dim all other setting items 
except the selected remote control signal receiving 
confirmation sound item 36t>67, and the system 
controller 41 controls the audio processing circuit 
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37 so as not to generate the confirmation sound 
from the speaker 38. 

When the menu key 61 of the remote controller 
60 is pushed and the main menu shown in Fig. 5 is 
displayed the miscellaneous setting menu 1 shown 
in Fig. 17a is displayed by selecting the miscella- 
neous setting item 36bs using the cursor switches 
62, 63 and the enter key 64. In the miscellaneous 
setting menu 1, after selecting the bilingual item 
36bs3, the main sound is set as an output sound, 
and all items except the bilingual sound item 36b53 
are dimmed, and the main sound is reproduced 
through the speaker 38. In this selected state, if the 
input source of this television is set to the VTR 70, 
the bilingual item 36bs3 becomes a prohibited item 
because there is no bilingual mode in the VTR 
input mode. This television receiver tells the user 
that the selection is prohibited by dimming the 
bilingual item 36bs3 and returning the sub-screen 
36bi to the miscellaneous setting menu 1. After 
that, when the VTR 70 is connected and operated, 
based on the video signal from the VTR 70 the 
operation of setting the bilingual item 36bs 3 is 
prohibited. Thus, it prevents a mistake relating to 
re-setting the setting value of the bilingual mode in 
the memory 42 by misoperation of the change-over 
bilingual mode item. 

By means of above-described function, the 
television receiver of this invention can provide 
good conditions for visual confirmation and easy 
operation. When the control according to selected 
item is completed, for example, in Fig. 6a after 
setting the signal source to the VTR 70, the user 
can know the condition not to attempt to set the 
channel by the dimmed display of the channel item 
36bi3, as shown in Fig. 6c. That is, when the 
source is set to the VTR 70 by dimming channel 
item 36bi3 on the sub-screen menu the user will 
know not to change the channel, so there is no 
need to store any such data in the memory 42. 
This means that data for only one screen can be 
used in common with plural states, and only a 
small capacity for the memory 42 is required. 

The apparatus of this invention affords many 
advantages, such as the following, and there are 
many functions for achieving high performance, 
and many items corresponding to these functions 
are displayed on the display area. When one of 
these displayed items is selected, the other items 
are displayed in a dimmer style. These features 
make it easier to confirm the set item by the user, 
and make operation easier for the user. Further- 
more, by dimming items on the menu that are not 
able to be selected, there is no need to memorize 
a menu screen that contains selection prohibited 
items, so that only one menu screen is used in 
common with plural states and so memory capacity 
can be reduced. Furthermore, according to this 



invention by moving the cursor smoothly in a se- 
quential fashion, there is an advantage that the 
user can operate easily and correctly to select 
items. In the menu that contains an item being 

s performed, this item can be displayed in a different 
color than the other items, and this function makes 
the user recognize what item is being performed 
and prevents mistakes in changing parameters. 
Having described preferred embodiments with 

70 reference to the accompanying drawings, it is to be 
understood that the invention is not limited to those 
precise embodiments and that various changes and 
modifications could be effected by one skilled in 
the art without departing from the spirit or scope of 

is the novel concepts of the invention, as defined in 
the appended claims. 

Claims 

20 1. A video display apparatus with means for dis- 
playing an operation menu, comprising: 

display means for receiving a video signal 
for displaying a picture and an operation menu; 
a video processing circuit for processing 
25 signals of said picture and said menu; 

operation means operable by a user of the 
video display apparatus for controlling an op- 
eration indicated in said menu; 

display control means for controlling an 
30 appearance of marks and/or characters in said 

menu; and 

system control means for controlling said 
display control means and operations of said 
apparatus. 

35 

2. A television receiver apparatus with means for 
displaying an operation menu, comprising: 

display means to be supplied with a video 
signal for displaying a picture and an operation 
40 menu; 

a video processing circuit for processing 
signals of said picture and said menu; 

an operation means operated by a user for 
controlling an operation identified in said 
45 menu; 

a speaker supplied with an audio signal for 
reproducing sounds; 

an audio processing circuit for processing 
signals of said sound; 
so display control means for controlling an 

appearance of said menu and marks and/or 
characters in said menu; and 

system control means for controlling the 
display control means and an operation of said 
55 apparatus. 

3. Apparatus according to claim 1 or 2, further 
comprising; 
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picture-in-picture means for displaying 
said menu and/or said picture on a sub-screen. 

4. Apparatus according to claim 1, 2 or 3 wherein 
said operation means comprises; 

a remote controller controlling an operation 
of said apparatus at a position remote from 
said apparatus, and 

a receiver for receiving a control signal 
transmitted from said remote controller. 

5. Apparatus according to any one of the preced- 
ing claims, wherein said operation means in- 
cludes a roller for rolling to select a desired 
function. 
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14. Apparatus according to any one of the preced- 
ing claims, wherein menu includes colored 
characters and/or marks of predetermined col- 
or indicating items available for selection, and 
colored characters and/or marks of different 
color from said predetermined color indicating 
items not available for selection. 

15. Apparatus according to any one of the preced- 
ing claims, wherein said menu includes col- 
ored characters and/or marks of predetermined 
color indicating performed items, and colored 
characters and/or marks of different color from 
said predetermined color indicating unperfor- 
med items. 



6. Apparatus according to any one of the preced- 
ing claims, wherein said menu is displayed on 
a main screen of said display means and/or a 
the sub-screen thereof. 



20 



7. Apparatus according to any one of the preced- 
ing claims, wherein said menu includes normal 
lighted characters and/or marks and dim ligh- 
ted characters and/or marks. 



25 



Apparatus according to claim 7, wherein said 
normal lighted characters and/or marks are 
used for indicating items available for selec- 
tion, and said dim lighted characters and/or 
marks are used for indicating items not avail- 
able for selection. 
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9. Apparatus according to any one of the preced- 
ing claims, wherein a displayed movable cur- 
sor is moved by operation of a roller in said 
operation means. 



35 



10. Apparatus according to any one of the preced- 
ing claims, further comprising an RGB switch 
connected between said the display control 
member and said display member. 



40 



11. Apparatus according to claim 10, further com- 
prising a resistor network connected between 45 
said display control member and said RGB 
switch in a respective R, G, and B circuit. 

12. Apparatus according to claim 11, wherein said 
resistor network is used as a dimmer circuit for 50 
dimming a predetermined item of said menu. 



13. Apparatus according to any one of the preced- 
ing claims, wherein said menu has a hierarchi- 
cal structure and each screen of a layer of said 
hierarchical structure has a means for moving 
to a screen of a more basic concept of the 
hierarchical structure. 
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FIG. 12 
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